For many reasons, the steel surfaces are machined to obtain required physical properties. Suitable methods are required for the management and control of the manufacturing processes, which are simultaneously suciently robust and sensitive. The non-destructive testing methods, sensitive to the magnetic properties of the surface, are very suitable for this purpose. The Barkhausen noise (BN) measurement, which reveals the discontinuous movement of the magnetic domains in the thin surface layer during magnetisation reversal process is very robust, while magneto-optical Kerr eect (MOKE) method, using polarized light for orientation measurements of magnetic domains at the surface, is very sensitive and provides detailed information about hysteresis curves (HC) of the materials. In this contribution our results obtained on the milled 100Cr6 bearing steel are presented. These properties were obtained by MOKE laboratory measurements and bring very interesting facts about the magnetisation reversal process, which depends on the orientation of the magnetic eld with respect to the cutting direction. Our results clarify the strong anisotropy of BN, which is observed during the industrial application of this method.
Introduction
To impart desired surface properties, steels can be ma- Here we report on the detailed study of BN and of magneto-optically measured hysteresis curves (HC), of hard milled surfaces on a frequently used bearing steel.
Very strong magnetic anisotropy has been discovered which is related to the residual stress and altered microstructure. The magnetic properties of the layer affected by machining were determined by both methods, MOKE and BN. Comparing these results we reveal the nature of ongoing processes.
Experimental materials and conditions
The experimental study was carried out on the in the tool-workpiece interface exceeds Currie temperature [6] . Very anisotropic, huge tensile residual stresses remains in surface layer after milling as a result of plastic deformation [7] . (1421) M. Mi£ica et al.
In the article, direction parallel to the cutting direction is considered to be tangential (t) and the normal is perpendicular (p). Dened directions correspond to the principal axes of the tensor of residual stress. Residual stresses after the machining, measured by X-ray diraction on the X'Pert PRO diractometer ({211} α-Fe, CrK α , X'Pert PRO) were σ t = 528 MPa in tangential direction and σ p = 278 MPa in perpendicular direction.
Magneto-optical Kerr eect method (MOKE)
In order to investigate the magnetization reversal processes, both components of the surface magnetization, parallel and perpendicular to the in-plane applied eld,
were measured as a function of the magnetic eld intensity. The experimental setup is shown in Fig. 1 . 
Measurement of Barkhausen noise
The BN was measured with Microscan 500 device with the standard probe. The aected area is about 1 cm 2 .
Magnetizing coil was powered by harmonic voltage with amplitude 10 V in the frequency range 10 Hz1 kHz.
The penetration depth of magnetic eld depends on frequency, but is still large compared to the thickness of altered surface. Presented results were measured at the frequency of 100 Hz due to the highest signal to noise ratio. The sampling frequency was 2.5 MHz. The BN magnitude was calculated from RMS value adjusted for noise. Depending on the probe orientation the BN in tangential or perpendicular direction is obtained.
Experimental results
The hard milled surfaces were prepared on the 61 HRC and 45 HRC materials. Details of these surfaces captured by stereomicroscope are presented in Fig. 2a for 61 HRC and in Fig. 2b for 45 HRC steel. The roughness of the surfaces is of the order of 10 µm with evident periodicity in the perpendicular direction. 
